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Anesthesia and Restraint for the California
Sea Lion, Zalophus californianus

Sarr H, Ridgeway, DV M., and Jokn (0. Simpson, DV.M.

SURMMARY
A pinniped resleaiming cage was developed for examination, treatment, or
induction of anesthesia. Inhalation anesthesia with halothane was found o
be satisfactory becanse of rapid induction and recovery. Physiologic adapta-
tions to life in the aguatic environment (especially in thermoresulation)
appeared to limit the usefulness of barbiturales, phenceyeladine,®* and phenao-

thiazine-derived tranguilizers.

THe CaLiFoeMIA SEA L10N, Zalophus cali-
formionus, 158 the manne mammal most
frequently found in captivity throwghont
the world. It iz the performer in wir-
tually all of the “trained zeal™ shows
SEEN AN CITCUESE, 2008, AqUATINMS, 2mise-
ment parks, and oceanariumes,. Sea lions
are [requently photographed balancing a
hall at the tip of the nose. Because of
near-insatinble  appetites, they  rapidly
learn to perform “tricks” when success-
ful performance iz rewarded with offer-
mgs of [ood,

California =seas lions are members of
the order of Pimmipedin, The onder s
divided into 2 superfamilies, the Pho-
cidag or true seals and the Otaricidea
which includes the Odebenidae (walrus)
and the Otariidae {earved zealz). The
eared  seals are found mainly in the
northern Pacific and  Antarctic oceans,
and are represented by about 12 species,
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some of which are commonly called zea
lions and others fur aeals?

Zalophus californionus is kepl at the
Marine Bicscience Facility, Point Mugu,
Calif., for the purpose of rescarch. Highly
trained California sea lions are wzed in
investigations of diving phvsiology, un-
derwater audition and vision, as well as
in experimenls to determine how thess
animals can be used to aid man in the
scientific investigation of the sea. Other
aspects of &, californionus as a laboratory
animal have recently been reviewed.!

Az iz the case with wild animals, re-
slraint is the first problem facing the
clinician in examining and freating sca
lions. TUnlezs care is exerciced, restraint
can e more damaging than the condition
for which the animal is being treatad,
In addition, sea lions have large sharp
caning teeth, slrong jaws, and a fexible
body that defies restraint; it has not
been uncommon for handlers, trainers, or
veterinarians fo sustain severe hites,

Sea lions can usnally be driven into
cages or pens without difficulty, and they
can also be trained to voluntarily enter
a cage after only a few trials. This fea-
ture has permifted (he development of
a restraining cage that iz both humane
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|—z=a lin driven from
restraining cage.
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for the =e=a lion and =safe for the handlers,
The fMoor of the care consists of a re-
movahle tie-down board with straps that
con be adjusted for varous-sized ani-
malz. iz zides are nferlocking metal
bars padded with a aoft closed-cell nen-
preng insulating material.* This material
has about the same tensile strength as
human flesh and gives the sea lion =ome-
thing to sk ita teeth into, The outer cow-
ering 15 “shrink™ tubing** which keeps
the padding material from tearing. The
ends of the cage are lift-up doors, with
metal bars smmilarly padded. For mo-
bility, the whole cage iz mounted on
B-inch casters,
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Fig, 2—5ea licn completely restrained by the cage
bars.
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Fig. 3—>5ea lion in stragped-down posisian,

After the ==a lion is lured er driven
inta the cage, the sides are closed down
mn  acissor-like  fashion, the animal is
pressed into ventral recumbency on the
board and i3 then strapped down (Fig
[-f). The bars are then released and
sob aside, and the board, with the animal
strapped  securely fo it may now be
litted out and taken to the examination
room or into surgery (Fiz, G).

Anesthetic Agents

We have Lested a number of anesthetic
agenta for use in California sea lions
prior to adopting the present procedure.
Agents that provide a quick “knoock
doan®™ and can be fired in a projectils
avringe® have been used becauvse thew
appearad to provide a safe and eficient
mean: of approaching and restraining an
animal. Succinvilcholine chloride** and
gallamine  toethicdidet have wielded
mixed, but vsually poor, resulls, however,
because intramuscular dosages sufficient
to restrain the animal hoave often re-
sulted in extremely prolonged duralion
of aclion and zometimes eventual res.
piratory failure. Anesthesia can also be
mduced with barbiturates. Recowvery iz,
however, prolonged, and body tempers-
ture may drop considerably. Venipune-
ture iz often dilficult in sea lons that
are awake and thus even ultra short-
acting barbiturates have been avoided
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Fig. 4—aqe with side bars released, straps tight-

ened, and cage flone disengaged

hecause of dificully in administration.
The use of peripheral vasodilators, or
ganglionic blocking agents, or agents
that produce a marked depression of the
byvpothalamus:  should be awvoided  in
manng mammals, unless Lthe chiniclan s
prepared o control body  temperature
for the duration of their effect. Such
aent  sinclude  phenothiazine-derived
tranguilizers  such a5 chloropromazine
HCl and promazine HCL  Although it
has  been  previously sogpested  that
perphenazing . HCLY  trifluromeprazine
HCL=* and hwvdroxyzine HCIY could he
emploved i used with care,! and quite
a number of marine manmmals bave sur-
vived wvarious dosapes, it now appears
that their detrimental effccls on temper-
ature regulation alone contraindicate the
use of this whole group of drugs in any
martne mammal. When the use al n
trapnguilizer 1= indicated, chlordiazepox-
ide HCI or diazepam® appear, for the
present at least, to warrant the most con-
gideration, We have not emploved any
of the meprobamate derivatives: thesze
drugs might alse warrant considerstion.
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Fig. S—Cage with side bars and end removed

Phencyeladine HCI*® haz  been used
alope and in combinstion with other
drgs, and although resulis have been
satisfactory on occasion, our overall im-
preszion of its uselulness baz: nol boen
fuvorable.

In our expencence with anesthesia for
martne mamimals, we have found that
rapid and complete ecovery from anes-
thesia are of primary importance. For
this reaszon inhalation has been the most
zatislaciory roule of administration and
halothane** has been the agent we have
weel almost exclusively 9
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Fig. &—Cage bortom containing the securehy re-
strained animal carried ta surgery ar examination
oty in the cage bolttoen alleew adaptation for an
mals of various sizes.
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Fig. 7—Hood placed over animal’s head for in-
ducing anesthesia

Anesthotization Procedurs

The ses lon iz driven into the sguesse
cage, rezlrained, and strapped to the
board.  Afropine (about 160 pr. for a
S0kg, sen lon) i given subcutaneously
as the only preanesthetic medication.
The ses lion 1= then carred into surgery
where a plazs hood (Fig. 7 and 2) s
ploced owver the head.  Induction s
started, with halethane being introduced

Fig. d—Ten peorcent halothane intradused into the
hood, Zoft paper fowels am plated arsund the engd

of the hood 1o reduce oscape of halathane.  Same
alr & permdtted o FEcapd 10 prévent gropsiies ac-
gumulatisn of carban ditwide. Clear glass construc-
tion is mandatary in ardar 2 absgeve fhe 3ea lion
duiring indanslion
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tubation.

into the heod through a respivator.® The
vaporizer®™™ iz set at 109 for induction,
but the air actually inhaled by the sea
lion probably dogs not contain a con-

* ied Mark 9 wesplrofor, firpart,
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Fig. 10—>=%=a lion placed ana V" beard and pre-
pared for susgens. A sterilized farm-fitting plastic
drape is placed ower the susgical area, Active-wac-
wum sillcone rubber suctlion cups house ECG olec-
tracles, Ore elecirgde iz placed on each Hipper and
ons at center of chest.
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centration that great.  Heapiration is
monitored (and the oyves, nares, and
gome mueous membranes can be szen)
through the transparent hood.

Aneathesia in small zea lionz may he
induced in 5§ minutes, but larger ones
may require 20 minutes. When a sea lion
iz fully anesthetized, the hood i3 quickly
removed and an endotracheal tube is
inserted, Intubation must be done rap-
idly or the animal will recover from
ancsthesia before it is completed. In
this event, the hood i replaced for a
few minutes, after which infubation i=
again attempted. After intubation, the
vaporizer sebting s reduced to 205 or
3.0 and lowered further as clinical zigns
indicate. After intubation, a precpera-
tive bleod sample may be faken from
the apinal blood vessels in the lumbar re-
pion (Fig. 9.

Silver-silver chlovide slectrodes inside
gilicone mubber suction cups attached Lo
an active vacuum svatem are emploved
Lo manitor heart action {(Fig. 10); the
electrocardiogram 18 amplified and «iz-
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plaved on an oscilloscone, The aunction-
cup clectrodes can be applied to any
point on the animal and they work well
under water.

Halothane concentrations of 0756 to
1.5% have been reguired to maintain
anesthesia over prolonged periods. Re-
covery in all instances has been rapid.
It is quite gratifving to have a sea lion
barking and moving around  without
ataxia 1 hour or less afler surgery.
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